Texas, were the principle source of isocitritase preparations. The castor beans were soaked for 24 hours in water with a sprinkling of Arasan (disinfectant). The seeds were then transferred into vermiculite in wooden flats, thoroughly soaked wvitlh water and allowed to germinate at 300 C in an incubator. No water was added subsequently. Five-day-oldl seedlings, i.e., 5 days from placing the seeds in vermiculite, were used for the most part in the preparation of the extracts. The seedling proper and testa were removed, and the "beans," consisting of the endosperm and the enclosed cotyledons, were then washed and a weighed sample taken.
Other seecls examined for isocitritase activity were grown in a similar manner, except that the initial soaking was for a period of from 3 to 6 hours. The other plant materials nmentioned w-ere collected from the greenhouse or from cormmercial sources.
PREPARATION OF EXTRACTS: The plant material was ground in a blendor for 25 to 30 seconds with about 1.4 times its weight of 0.05 MI potassium phosphate buffer, pH 7.6. The suspension so obtained was squeezed through muslin and centrifuged for 15 minutes at 12,000 X G in an International refrigeratecl centrifuge set at -7°C. All glassware and the buffer were previously cooled to 00 C. The top fatty layer which separated during centrifuging was dliscarded, and the supernatant solution, which usually contained from 15 to 22 mg protein/ml was used as the crude enzyme preparation.
PREPARATION OF SUBSTRATES AND OTHER CHEM-ICALS: Isocitrate: The monopotassium salt of Disocitric acid lactone was a gift from Dr. H. B. Vickery and prepared for use accordling to his directions. Twenty-one and two tenths milligrams (100 MM) of the acid were dissolved in 1.8 ml of 0.1 N KOH and 1 ml of H,O and the solution warnmed on a steam bath for 15 minutes. This was then adjusted to the desire(l pH (usually 6.0) with concentrated HCl andc made up to 5 ml to give a concentration of 20 MM1ml. DLIsocitric acid lactone, allo-free, from Sigma Chenmical Company, St. Louis, MAlissouri, was prepared in a similar manner. Three ml of 0.1 N KOH was used to dissolve 17.6 mg (100 /LM) of the acid lactone and the same procedure followed as with the D-isocitric acid. A fresh solution of isocitrate was prepared daily.
PLANT PHYSIOLOGY METHODS OF ASSAY FOR ISOCITRITASE ACTIVITY:
Two methods were employed; each involved the estimation of the glyoxylate produced in the reaction mixture. In the 1st of these, aliquots were removed and analyzed by the Friedemann and Haugen method (4) .
In figure 1 .
PROTEIN AND NUCLEIC ACID: Protein estimation and the determination of "percent nucleic acid," in the enzyme preparations were carried out by methods described by Layne (10 (15) . It wvill be recalled that in the endosperm of the castor bean maturing on the parent plant, isocitritase activity could not be detected, while the 5-day-old seedling gave an extract with the highest specific activity of any tissue tested. The questions of the Isocitritase activity in the germinating cotton seed is shown in figure 2 A. Here again there is an initial striking increase in activity, and a rapidl decline occurs thereafter. By the 6th day, activity was only 20 % of that of the peak on the 2nd day, in spite of the fact that the cotyledons were still actively expanding. Heydeman (5) recently reported that in nmarrow, a variety of Cucutrbita pepo, isocitritase activity increased up to at least 6 days. In a study with pumpkin, another variety of Cuicuirbita pepo (fig 2 C) , it was found that, in the dark, isocitritase activitv increased until the 3rd day, then leveled off to about the 6th day, after which there was a rapid decline. When pumpkin seedlings were grown in the greenhouse exposedl to sunlight, isocitritase activity once again reached a peak at the 3rd day (fig 2 D) and isocitritase activity declined even more rapidly than in seedlings grown in the dark.
From the 4 developmental studies carried out, it appears that isocitritase activity in the germinating seedling is ephemeral whether the fat is stored in the endosperm, which is completely absorbed during germination, or whether it is contained in cotvledons which persist as functional leaves. Enzyme activitY, which was very low in the ungerminated see(ds, rose to a peak when fat breakdown was at its height, and then declined again.
The picture which emerges from the results in this section is that the isocitritase enzvme is confined PLANT PHYSIOLOGY and still further localized in the endosperm tissue. The likelihood that isocitritase is intimately concerned with the fat to carbohydrate conversion in the various seedlings is still further enhanced by the striking increases which occur in its activity as the seedlings progress from the dormant condition to the time of rapid fat mobilization, and by the disappearance of the enzyme as the seedling becomes independent of its fatty reserves. Such changes in enzyme activity are not, of course confined to isocitritase; our previous work has shown that mitochondrial activities show somewhat similar changes.
The appearance and disappearance of the isocitritase during germination can be compared with the behavior of the enzyme in microorganisms. When the cells are grown on carbohydrate as a carbon source, the enzyme is absent, but it appears, apparently "adaptively" when the cells are made to grow on acetate as the sole carbon source (11, 13) . PURIFICATION OF ISOCITRITASE: As shown in the preceding section extracts of 5-day-old castor bean seedlings had a higher specific isocitritase activity than any other source examined. In addition to this qualification as a source of isocitritase activity, the castor beans germinated well, were resistant to infection, and were uniform in growth.
The following purification procedure was adopted after many empirical trials, the details of which will not be reported here. In most of the experiments, from 150 to 200 g of endosperm were used, in 50 to 55 g lots, and the volume of the crude enzyme preparation (see Materials and Methods) was approximately 1 ml per 1 g of endosperm tissue used. This preparation usually contained from 15 to 22 mg of protein per ml. Solid ammonium sulfate was added to the crude preparation to a concentration of 22 %. This was done while the preparation was immersed in an ice bath and stirred by a magnetic stirrer. The preparation was allowed to stand at 50 C for 1 hour, then centrifuged for 15 minutes at 12,000 X G using the refrigerated centrifuge. The (11, 12, 14) . As shown in figure 3 , cysteine and gluthathione were equally effective as activators of the castor bean enzyme over the concentration range tested. Increase in enzyme activity was linear with increase in sulfhydryl concentration from 0 to 1 ,uM/ml, with no further increases in activity at higher levels. By extrapolating the curve to the abscissa, it can be deduced that the residual sulfhydryl concentration in the enzyme preparation was about 0.1 ttM/ml.
The minimum concentration necessary to give maximum activity of the enzyme (1 uM/ml) agrees closely with that reported by Smith and Gunsalus (14) in a recent description of the properties of a bacterial isocitritase. However, whereas these authors found that cysteine was more effective than gluthathione, the 2 The only radioactive component other than residual succinate was one which moved very slowly indeed (Rf 0.05) and which corresponded in position to known isocitrate. Figure 6 shows the progress of incorporation of radioactivity into this area during the experiment; after 30 minutes it was calculated that at least 8 % of the succinate had been so incorporated. The identity of this material with isocitrate was confirmed by the following observations. 1) Radioactive material eluted from the paper was co-chromatographed in another solvent (equal parts of propionic acid :water (62:79 v/v) and nbutanol :water (30:20 v/v) with known isocitrate, and the 2 were found to coincide at Rf 0.25.
2) When the eluted material was incubated with fresh isocitritase under the conditions of the usual enzyme assay there was a rapid production of glyoxylate semicarbazone as judged spectrophotometrically.
3) After incubation with isocitritase the products were separated in the propionic acid :butanol solvent. A radioautograph revealed that the radioactive material at Rf 0.25 had virtually disappeared and that 94 % of the radioactivity originally in the presumed isocitrate had now appeared in succinate.
The synthesis of isocitrate from succinate and glyoxylate under the conditions described above was found to be inhibited by malonate. In the light of this situation, it was attempted to take advantage of the more accurate methods known today for the determination of auxins and gibberellins in order to get a clearer picture of the fluctuations of these substances during flower development, even though these substances may have only an accessory role in the mechanism of flowering. Such a study is reported below. It has been presented as a Master's thesis (9) and short summaries of it have been published (11, 18) .
MATERIALS AND METHODS
PLANT MATERIAL: Three different physiological types of plants were used in the present study, namely: a long-day plant, Rudbeckia speciosa Wenderoth; a cold-requiring plant, Chrysanthemum morifolium Ram. variety Shuokan (cuttings were kindly supplied by Dr. H. M. Cathey, U.S.D.A., Beltsville, Maryland); and a short-day plant, Chrysanthemum mlorifoliumiii variety Shasta. Rudbeckia appeared to be a favorable material because of its clear-cut response to photoperiodic treatments and also because its photoperiodic behavior has been studied in detail (5, 7, 13, 16). The Shuokan chrysanthemum is a Japanese variety (large pompon type, yellow) which bolts and flowers rapidly after a low-temperature treatment (23, 24). Unlike other chrysanthemums, it initiates andl develops flowers regardless of the day-length. If the plant has not been exposed to cold, it remains vegetative and in a rosetted state for a long time3. The chrysanthemum Shasta is a short-day. commercial variety (anemone type. white) which usually requires 10 weeks to full bloom from the beginning of the shortday treatment.
3At a minimum temperature of 16°C, bolting and flowering finally occur without cold treatment, but only after some 30 weeks, as was observed during the course of these experiments.
